201 



RELATIONAL 
DATABASE 



CUSTOMER 



202 

w 



I 



204 

M 



ORDER 



OBJECT MODEL 





ORDER 


— > 


LINE 




\ 




206 



DATA 
MART 



208 

W 



210 



200 

w 



DL 

CUSTOMER 



211 



D2 




FACT 


■< 


TABLE 
(SALES) 


PRODUCT 





D4 

ACCOUNT 
NUMBER 



D3 
TIME 




D5 
TOTAL 
SALES 



FIG. 2 

(PRIOR ART) 



FOCAL 
POINTS 



252 



OBJECT 
DESCRIPTION 



MAPPINGS 



254 



i i r 

MODEL SERVICE 
SYSTEM 



250 



I 



DM 
(CUBE) 



I 



258 



ENTITY 
GENERATOR 



I 



260 



BI 

ENTITIES 



262 



FIG. 4A 



cn 



cn 



LU C 

vi 5 

O 

C W 

CO 



0> 

E 

•E = 
£ & 

- E 

I— I Vw/ 



g) to 

= 3 

.2 <S 

C* CL 



(L) 

cn E 
.E ro 

- JS 
u u 



+ + + + + + + 



a; 



CL 
O 



E 
o 



+ 




"E 
o 
+ 



6 

i— i 



LLJ Ml 

VI W 

(/) "Q 

.E O 

CO 

CO 



Cn 



cn 



cn ■ 



(A j_j 



"E E T3 

O "o 



O 

u 



< _ 

* CL CL CL 

^ LO LO LO 
+ + + + 



s 

CL 
Q_ 

CO 




c3 ttf) 

ts § .s 

(u .2 S. 



CD 
ID 
CM 







CD 




E 




o 












O 





O 



CO 

c 
o 



CO 



line 




Order: 





CO 
CM 



CO 
CM 



CsJ 







</> 






.E i 




co -> 


3 




CD 






(Q 




(0 




</) « 


k. 


0) Q 
C — 


0) 

c 


3 2 


0 




O 





















(0 


u 


0. 


X 


o 


LU 


| Inf 



»J2 " 
So* 




CM 



m 
eg 



a> 



i- 



c o 2 

C = 3 

3 o m 



4-» 


a> 


k_ 


■o 


(0 ^ 


o 


r o 


5 


O = 


o 


aa 

0) 


bje 




O 






in 

d 

i— i 




RECEIVE OM DESCRIPTION, ER 
MAPPINGS AND FOCAL POINT 
DESIGNATION 



320 



LOAD MAPS AND 
CREATE EM OBJECTS 
FROM THEM 



323 



NAVIGATE EM OBJECTS & CREATE 
DS SCHEMA TO REPRESENT 
TABLES AND COLUMNS THE 
ENTITIES ARE MAPPED TO AND 
RELATIONSHIPS 



325 



BUILD DM OBJECTS 
FROM DS SCHEMA 



330 



MATERIALIZE/ 
PROCESS DM 
OBJECTS 



332 



334 



CREATE BI ENTITIES 
FROM DM OBJECTS 



FIG. 6A 




PQ 

d 



i .E 

CO V- 



to 

CO 

c 

CO 

CO 



0 

E 
o 

(A 



E 
o 
in 

U 



E <u -c 
03 u 

D. 03 



CO ■*-> 

CO CO 



E 

O . O T3 .■*=: 



CO d 

c 

"i_ 
<L) 4-» 

■a « 
o 

y c 

03 o 



CO 0> 
O <U 

uu<uq.q: 
+ + ++ + + + 



<L) >* 

■o £ 

o * 
■a 

0) 

u 

CL 

o 



CO w 

CD J- 
£ O 

CO 
3 
CD 



cn 



C 4-» 



CO 



.E 
a) lb 

C CO 



"a 



-g 



CO 
CO 

a) 



£= -a 

Z < 

9- 9- 
'sz lc 
cn c/> 



c 
g 

& CD 

u a: 
9- 9- 
1c lc 

CO CO 



a; 
~o 
o 
U 

03 

-4— ' 

CO 

o 

CL 

Q_ 



E 

i 

03 
Q 

E 

0) 
CO 

>* 

CO 



CD 
03 

Q 

T3 
CD 
i_ 

<D 

■p 



co O 
+ + + ++ + + 



E 
o 

4-» 
CO 
3 

u 
+ 



FROM MAPPING ASSOCATED 
WITH EACH OM DESCRIBED, 
RETRIEVE RELATIONAL 
DATABASE TABLES 
INVOLVED 



I 



400 

w 



FOR EACH TABLE 
RETRIEVED, CREATE A 
TABLE OBJECT WITH ALL 
COLUMNS INVOLVED 



402 

W 



I 



PROJECT FOREIGN KEY RELATIONSHIPS 
AMONG TABLE AND COLUMN OBJECTS 
CREATED BASED ON ASSOCIATIONS AND 
COMPOSITIONS AMONG OBJECTS 
DESCRIBED IN OM 



I 



404 



TRAVERSE FOREIGN KEY RELATIONSHIPS FROM 
EACH TABLE OBJECT CREATED FOR A 
CORRESPONDING ENTITY THAT HAS BEEN 
MARKED AS A FOCAL POINT FOR ANALYSIS TO 
GENERATE A NAMED QUERY 



I 



406 



USE NAMED QUERIES TO 
DEFINE LOCAL TABLE 
OBJECTS 



I 



408 



BUILD A DM (CUBE) OBJECTION FOR 
EACH LOGICAL TABLE OBJECT, WITH 
OTHER TABLE OBJECTS LINKED TO IT 
AS DIMENSIONS 



410 

W 



FIG. 7 




> 



m 



I 
I 

6 
< 



^ = t 

• Of - 3 , 



_ CO 

ST- 
d « — 

- £ 5 

!§i 

O 3 D 



lis 

1 5 s 
(t o 3 • 



J . 



5 £ -5. 



2! 

i 
I 



a 6 



ss g- S 2 .1 



co- 



co- 




Jco- 



% 

a 


Product ID 
Product Name 
Unit Price 
Units In Stock 
Units On Order 
Supplier ID 




oc 


s. 


RoductID 
Quantity 
Unit Rice 
Order ID 


1 






£Z 

1 


M 


O 






m 





d 

I— H 











I 




i 




w 












a z> £ « 
3d <3£ 


c 
o 


1 




« 


PI 










RETRIEVE A 
FACT TABLE 
FROM DM 



510 



GENERATE A 
PRIMARY BI 
ENTITY FOR FACT 
TABLE 



512 



GENERATE A NON- 
PRIMARY BI ENTITY 
FOR EACH DIMENSION 
OF THE FACT TABLE 



514 




NO 



Q RETURN^ 



FIG. 1 1 B 



E 

0 
C 
0 

cd 

0 
"D 
O 
O 

8 

0) 



g 



to 
O 
CL 

< 

0) 
_Q 
CD 



0 
TJ 
O 

O 

"O 
0 

CO 

0 
C 
0 

CD 
co 

CO 

c 

1— 

13 
CD 



A -O 

03 



E 
E 

CO 
V 



0 

E 

0 



i 

8 



"D 

CD 
T3 
<D 

C 



03 
"D 

0 



CO 
0 

E 

0) 
"O 

CL 

JE 
c 
o 

0 
C 
0 

CD 

CD 

"a 
o 
O 



3 
CL 
C 

"il 

a E 



c 
E 

CD 
u_ 

CO 

CL 

V 



A 
CO 

E 

4— » 

0) 



CO 
c 
o 

CO 

o 

CL 

2 

-Q 

CO 



0 
T3 
O 

O 

"D 

CD 
•+-» 

0 
C 

0 
CD 

|H 

C A 
CO CO 

(B E 

CL 3 
V 0 

c v 

.2 — 
V-* ^ 

5 
0 
c 

0 

CD 



CO 

c 

co >^ 
o -5 

Q. 
8-E 



13 
CL 



< 
0 

S -E 

CO c 

.2 
^ 2 

£ S 

-a co 
o "O 

^ O 
a) ^ 

«3 

0 o 
c O 
0 a> 

©f 

0 
c 
0 
CD 



o 
» 

CO 

0 
c 
0 
CD 
0 

T3 
O 

O 

T3 
0 
CO 
CO 

CD 

0 

T3 
O 



0 

o 

CO 

1= 

0 



O 
CL* 



"O 

0 
T3 
0 
0 
C 
» 

13 
CL 
C 

c 
o 

2 
0 
c 
0 
CD 
0 

T3 
O 
O 

0 
JZ 

» 

CO 

0 

» 

CO 

0 

k_ 

o 

"D 

c 

CO 

o 

to 

0 

jc 

CO 
"O 
CO 

0 



A -O 
TO 

E J 

E E 

13 0 
to J= 
V h- 



c 
o 

'■4— • 

5 
0 

c 
0 
CD 
0 

O 
O 

0 
-4— • 

CO 

s> 

O 



to 



A „ 

* Y 

CO A_ 



0 o 



CO 



10 2* 0 

E g c 

S I 3 CD 

co to 0 J) 

0 V V o 

<D 
■D 



CO 

0 



8 




CM 



>- 




00 


rE QUER 
I QUERY 
VlDX) 








EXECUTE DM 

QUERY 
AGAINST DM 




£ w 

g 00 


< * - 
J Q ob 

age 


► 


► 


RET 
DAT; 





















o 



CalculatedMemberCollection 



Add(CaiculatedMember) 



CalculatedMembers 



I 



Criteria 



Entity Cub eType : Type 
Column ♦row S SFage 



Slices 



Filter 



Axis 



Selection 



Fiher 



Add(BoolExpresion) 



OrderBys 



Selection 



Add(MdxSet) 

Add(params MdxMember[D 



CalculatedMember 



Container: IContainerMetadataElment 
Name : String 

Expression : ArithmeticExpression 



MdxTuple 



Add(MdxMember) 



1 



OrtlerByCollection 



Add(OrderBy) 



BoolExpression 



MdxSet 



I 



OrderBy 



SortingMode : SortingMode 
SortingExpression : ArithmeticExpression 



FIG. 15 



i 



8 

i 



I 



f 

z 



<l— ! 



I 
I 





1 








I 

1 


I! 






si 





I 



4- 



0- 



I 
i 
i 



/_ 



I 

1 



O 



AdhocOuery 



ExecuteDataSet: OataSet 
ExecutelDataReader IDataReader 
LastProcessed : DateTime 



— n 



IDataCommand 



ExecuteDataSet : DataSet 
ExecuteDataReader : IDataReader 
LastProcessed : DateTime 



I 







T 
1 
1 

1 
I 


DataCommaiMl 




Data Co m m ii n<l S e i vi ce 




> 











FIG. 17 



o; coicn 

8 8iK 



co oo ! 



ilaiiisiliiiiiiiiiiilp 



Si§!S|8!s:SiS!S 
8 § S 8!SiS §:s 

iniCo!cn|oj»-jCNjiif>ito 



8:88 
88 8 

hv{ 00:0) 



;OSOicp;o:cp:cp;cp:cpicp)cp;ocp; 
iajij^jooltbl wcoicotsicOiCOiwcb 

: CO ! j CO I CO • 5} : CO : CO : ffi ; OO t CO : gj : CO 

;Co>co;cnco:CO;cn:cn;0O;CO i co:00;av 



00 



o 



801 



CUSTOMER 



BOO 



SALES FACT 



802 



PRODUCT 



801 



CUSTOMER 



810 



PRODUCT FACT 




802 



J! 



MODEL SERVICE 
SYSTEM 1 250 



Bl ENTITY 
CODEGEN 



NAV SERVICE 
METADATA 1304 



1 : \GENERATE Bl ENTITIES\ 



T 

1301 



2: \CRE ATE NAV SERVICE METADATA\ 



T 

1302 



FIG. 28 





O 



\ 



in 
o 



as 





2 

< 
LU 



LU 

eg 



< 

Q 
LU 

o 



CO 
LU 

o 

LU 

a: 



a: 

Q 
H 
LU 

o 



o 



co 
o 



CO 



LU 

: — i 

CO 

< 

2: 
a: 
=> 

LU 



CO 



LU 
-J 
CQ 

< 
_J 

< 

a. 

CO 

a 



CO 

o 



H 
CO 
LU 

a 

LU 

*f 
z: 



/ 1 



o 



LU 

CO 

oc 

LU 
> 
< 
01 



o 



: lun 
q 

:o 

O 

:lu 
:Q 
z: 
■cc 

:h- 

LU 



CD 
O 



MICROSOFT 
BUSINESS. 
FRAMEWORK(MBF) 
CLIENT 
1502 




WINDOWS 
CLIENT 
1504 



OFFICE 
CLIENT 1 506 



WEB 
CLIENT 
1508 




BI-PATH AP1 1522 
(MBF BUSINESS INFORMATION/INTELUGENCE PATH API) 



BAPl PROVIDER MANAGER 1520 




OTHER ISV 
PROVIDERS 
1540 



META 
MODEL 
PROVIDER 
1538 



NAVIGATE 
UP/DOWN 
PROVIDER 
1536 



NAVIGATE 
ACROSS 
PROVJDER 
1534 



NAVIGATE 
TO DETAILS 
PROVIDER 
1532 




NAVIGATE TO 

LOGICAL 
ASSOCIATION 
PROVIDER 
1530 



FIG. 



BAP) CLIENT 1902 




BI-PATH AP1 1922 
(MBG BUSfNESS/INFORMATION PATH API) 



BAP! PROVIDER MANAGER 1920 



GETLINKS 



TRAVERSEUNK 



NAVIGATE J 




METAMODEL 



BI-PATH 
PROVIDERS 



' OTHER ISV 

Bf-PATH 
PROVIDERS 



BUSINESS 
ENTITIES 



Bt 

ENTITIES 



EX 




OTHER 
SOURCES 




+ 




CO. 
2 



UJ 

(5 



XT 
CD 



ICAL 
ILL 


- is 


3 Q 


co 










DRILL 
DOWN 
PROVIDER 







i 

CD 

EE 



m 

I 

J- 



+ 



J2 

c 



c c 

co 35 

J 28 

IS o 

Q —I 

+ + 



>s ^- ... 
<D - • «- 

— a. 5 

+ 3 j? 

a Ol 
+ 



0) 



c 

Q> 

p. ED 

-S E 
□ X 

<D JS 
9- <o 

£9 

^ a> 
_ I > 

+ e 

EL 
+ 



C 



2 

a 




o o 








t: o c' 

go o 

5 » o 

S Q J: 

* -g n 






to a* ,w 

S> o 







3"; 
.a>, 
to 



iS 

2 

CO 



-f 



